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Abstract
Background: Female breast cancer incidence rates in Utah are among the lowest in the U.S. The
influence of the Church of Jesus Christ of Latter-day Saint (LDS or Mormon) religion on these
rates, as well as on disease-specific survival, will be explored for individuals diagnosed with breast
cancer in Utah from 1985 through 1999.
Methods: Population-based records for incident female breast cancer patients were linked with
membership records from the LDS Church to determine religious affiliation and, for LDS Church
members, level of religiosity. Incidence rates were age-adjusted to the 2000 U.S. standard
population using the direct method. Cox proportional hazards model was used to compare survival
among religiously active LDS, less religiously active LDS, and non-LDS with simultaneous
adjustment for prognostic factors.
Results: Age-adjusted breast cancer incidence rates were consistently lower for LDS than nonLDS in Utah from 1985 through 1999. Rates were lower among LDS compared with non-LDS
across the age span. In 1995–99, the age-adjusted incidence rates were 107.6 (95% CI: 103.9 –
111.3) for LDS women and 130.5 (123.2 – 137.9) for non-LDS women. If non-LDS women in Utah
had the same breast cancer risk profile as LDS women, an estimated 214 (4.8%) fewer malignant
breast cancer cases would have occurred during 1995–99. With religiously active LDS serving as
the reference group, the adjusted death hazard ratio for religiously less active LDS was 1.09 (0.94
– 1.27) and for non-LDS was 0.86 (0.75 – 0.98).
Conclusion: In Utah, LDS lifestyle is associated with lower incidence rates of female breast cancer.
However, LDS experience poorer survivability from breast cancer than their non-LDS
counterparts. Parity and breastfeeding, while protective factors against breast cancer, may
contribute to poorer prognosis of female breast cancer in LDS women.

Background
Breast cancer is the most frequently diagnosed cancer
among women in the United States [1]. Of 668,470
expected female cancer cases in 2004, 215,991 (32.3%)
were breast cancer [1]. The incidence of female breast can-

cer is most common in developed countries such as the
U.S. and Western Europe [2], and is higher among whites
than other racial and ethnic groups [3]. Among the registries in the Surveillance, Epidemiology, and End Results
(SEER) Program of the U.S. National Cancer Institute,
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female malignant breast cancer incidence rates are lowest
in Utah [3], despite approximately 85% of the population
being white, non-Hispanic [4].
About 70% of the 2.3-million population in Utah is affiliated with the Latter-day Saint (LDS or Mormon) religion
[4,5]. Hence, female breast cancer incidence rates in Utah
are largely representative of LDS women and their lifestyle
behaviors. A study based on Utah data from 1971 through
1985 showed that LDS women had significantly lower
age-adjusted breast cancer incidence rates than did nonLDS women [6]. A recent cross-sectional study involving
non-Hispanic white females in Utah compared breast cancer risk factor behaviors between LDS and non-LDS [7].
This study focused on many factors previously shown to
influence breast cancer, including age at first birth [8,9],
number of pregnancies and number of births (parity)
[10], lifetime duration of breastfeeding [10,11], and alcohol consumption [12]. LDS women compared with nonLDS women had a slightly older age at first birth, higher
average number of pregnancies and children (parity), and
more total years of breastfeeding. LDS women also displayed lower levels of alcohol consumption. A cross-sectional study conducted in Utah in the late 1970s likewise
found LDS women to have a later age at first pregnancy,
more pregnancies, and lower prevalence of alcohol consumption [13]. However, research has also shown that
reproductive factors which may decrease the risk of breast
cancer development may explain poorer breast cancer survival [14].
The current study updates the findings of Lyon et al. [6] to
the years 1985–99 and also examines female breast cancer
survival in Utah according to LDS status and level of religiosity for LDS.

Methods
Utah Cancer Registry (UCR) data were linked to LDS
Church membership records to estimate breast cancer survival according to LDS (religiously active and less active)
and non-LDS populations in Utah during 1985–99.
Utah Cancer Registry
The UCR, established in 1966, has continuously participated in the Surveillance, Epidemiology, and End Results
(SEER) Program of the National Cancer Institute since
1973. UCR staff members and local cancer registrars identify incident cases of cancer among Utah residents
through routine and systematic review of pathology
reports, medical records, radiation therapy records, hospital discharge lists, and vital records. Tumor characteristics
including histology, grade, and primary site are coded
according to the International Classification of Disease for
Oncology-Second Edition (ICDO-2) [15]. Breast cancerspecific death is coded according to the International
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Classification of Diseases, 9th Revision, as 174.0 – 174.9
[16], and 10th Revision, which uses an alphanumeric system and codes them as C50 [17]. Categories of stage of
disease at diagnosis are documented in the Summary Staging Guide of the SEER Program of the National Cancer
Institute [18]. Registry records also include information
regarding treatment, survival, and patient characteristics
such as age at diagnosis, gender, race/ethnicity, and place
of residence at diagnosis. Such information is ascertained
from specific statements in medical records, reports from
private pathology laboratories and radiotherapy units,
and death certificates. Cancer surveillance in Utah is conducted in accordance with standards instituted by the
SEER Program and the North American Association of
Central Cancer Registries [19,20].
In order to provide valid estimates of cancer survival, a
high percentage of cancer cases must be routinely followed to ascertain both vital status and date of last contact. UCR records are linked four times each year with
records of death certificates from the Office of Vital
Records and Health Statistics from the Utah Department
of Health. Results from these routine linkages identify
cancer patients who have died, regardless of their cause of
death. Registry staff members work closely with cancer
registrars in local hospitals to document, through systematic review of medical records, the date of last contact for
those cancer patients not known to be deceased. Records
for these patients are also linked annually with administrative databases, including Medicaid reimbursement
claims, Utah driver license records, and Utah voter registration lists; these databases are often a source of updated
information regarding vital status and/or date of last contact. According to SEER Program standards, follow-up is
considered to be current when the Registry documents
that a patient has died, or when the Registry documents
that a patient was alive within 18 months of the annual
anniversary of the date of original cancer diagnosis. By
this definition, 97.9% of the patients in the present study
were determined to have complete follow-up at the time
data were captured for analysis.
Linkage of cancer data with LDS church records
UCR records were linked to LDS church membership
records to determine membership in the LDS church. A
person was identified as a member of the LDS church if
the membership record included a baptismal date. The
linkage process took place under direct supervision of the
Church and the UCR and was conducted in the Church's
Member and Statistical Records Department. After the
records were linked, all personal identifying information
was stripped from the database to ensure confidentiality.

Records were linked using the probabilistic linking program LinkPro [21]. The program calculates probabilities
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to identify whether a pair of records refers to the same person. Ten variables that were common to both sets of
records were used to link the records: first, middle, and
last names; birth day; birth month; birth year; gender; zip
code; vital status; and maiden name. SOUNDEX versions
of the names were used in the matching process, while
actual names were used in the review process. Records
were linked if they matched on at least seven of the ten
variables. Ambiguous links and records that matched on
six of the ten variables were manually reviewed. There
were approximately 120,000 incident cases of cancer
identified in the UCR database from 1973 to 1999 and
approximately 6.6 million records in the LDS Church
database. There were 81,617 (68%) UCR records linked to
a Church membership record. Of these linked records,
74,829 (92%) matched on at least seven of the ten
variables.
In addition to information about baptism, LDS church
membership records include information on whether
born in the church and whether endowed in the temple.
To receive one's temple endowment requires conscientious effort toward obedience to the lifestyle prescribed by
LDS doctrine [22]. This includes adherence to certain
health practices such as not smoking or consuming alcohol, abstention from sexual relationships outside of marriage, and being honest in ones dealings with others [23].
A man or woman aged 19 year or older who is considered
worthy in a personal interview with a church authority
may receive a temple endowment. Generally LDS men
and women receive their endowment prior to serving an
LDS mission or at the time of a temple marriage. Previous
research has considered the temple endowment as an
appropriate surrogate marker for religious commitment
among adults in the LDS church [24]. Although the data
allowed us to identify LDS church membership and religiosity among LDS women, information about religious
preference and religiosity was not available among nonLDS women.
Data
The present study was based on 9,619 female microscopically confirmed, actively followed malignant breast cancer cases (ICDO-2 site code C50.0:C50.9) diagnosed in
Utah from 1985 through 1999. There were 5,234 (54.4%)
religiously active LDS, 1,369 (14.2%) less religiously
active LDS, and 3,015 (31.4%) non-LDS. In addition to
LDS membership and level of religiosity, the following
variables were considered: age, marital status, summary
stage (pathological), histological grade, number of primary cancers in one individual, and treatment. Because of
the high percentage of whites in Utah [4], analyses are
limited to whites only.
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Age was categorized as 0–34, 35–44, 45–54, 55–64, 65–
74, and 75 years and older; marital status was categorized
into four groups: never married, married/cohabitating,
previously married, and unknown; and calendar years
were categorized into four groups: 1985–88, 1989–92,
1993–96, and 1997–99. Number of primary cancers in an
individual describes the chronology of diagnosis of all primary malignant cancers over the entire lifetime of the person [19]. Localized tumors are confined to breast,
regional tumors are spread to contiguous organs or lymph
nodes, and distant tumors are spread to remote organs.
Histological grade is defined by the SEER Program Coding
Manual and by the International Classification of Diseases for Oncology, Second Edition in increasing level of
severity as either low grade (well differentiated), medium
grade (moderately differentiated), or high grade (poorly
differentiated) [15,19]. These categories are approximately equivalent to the more widely used Gleason grading system as Gleason score 2–4 (low), 5–7 (medium),
and 8–10 (high) [19]. Radiation therapy was identified if
radiation was a first course of cancer-directed therapy. Surgery was classified as conservative surgery [none; no cancer-directed surgery of primary site; partial mastectomy,
not otherwise specified (NOS); less than total mastectomy, NOS], mastectomy [total (simple) mastectomy,
NOS; modified mastectomy; radical mastectomy, NOS;
extended radical mastectomy], or other surgery (mastectomy, NOS; surgery, NOS) [19].
Cases who had died but had unknown date of death,
whose cause of death was determined by death certificate
or autopsy only, or who represented a second or later primary cancer were excluded from the survival analysis.
After these exclusions, there were 8,731 cases available for
this portion of the study.
SEER registries were included in the study if they provided
data to the National Cancer Institute during all the years
from 1985 through 1999. These registries are as follows:
San Francisco-Oakland, Connecticut, Metropolitan
Detroit, Hawaii, Iowa, New Mexico, Seattle (Puget
Sound), Utah, and Metropolitan Atlanta.
Statistical analyses
Age-adjusted rates were derived using the direct method
and standardized to the 2000 U.S. population. Counts
used in the rate calculations were microscopically confirmed. LDS and non-LDS breast cancer incidence rates
were compared with SEER incidence rates. Ninety-five
percent confidence intervals for the incidence rate calculations were based on standard error estimates from the formula SE(rate) ≈ rate/(cancer cases)1/2 [25]. Population
attributable-risk percent is used to estimate the impact of
having a certain breast cancer risk profile in Utah.
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Among LDS, population values were not available by level
of religiosity. Hence, rates are presented for LDS and nonLDS. However, level of religiosity among LDS could be
estimated among the cases such that the survival analysis
considered religiously active LDS, religiously less active
LDS, and non-LDS.
Survival time was calculated as the time interval between
diagnosis and date of last information. For deceased cases,
the date of last information was the date of death. For
cases not known to be deceased, the date of last information was the date that the case was last known to be alive.
Cases with death from breast cancer (the outcome of
interest), and all other cases were censored at the time of
last information. We estimated breast cancer-specific survival for cases where breast cancer is a single cancer primary or the first of multiple cancer primaries.
Bivariate comparisons were evaluated using the chisquare test. Survival estimates were calculated by the Cox
proportional hazards method with one-month intervals
[26,27]. Statistical significance based on Cox proportional
hazards was determined using 95% confidence intervals.
The appropriateness of the Cox proportional hazards
model was assessed graphically. Statistical analyses were
derived in Statistical Analysis System (SAS) software, version 9.0 (SAS Institute Inc., Cary, NC, USA, 2003).

Results
Bivariate analyses of the association between religion and
selected variables for female malignant breast cancer
patients in Utah, 1985–99 are displayed in Table 1. Significant differences in the distribution of patients among
these groups were observed across age categories, marital
status, cancer primaries, and histological grade. Religiously active LDS patients tended to be older and were
more likely married or previously married. Religiously
less active LDS were more likely to have multiple cancer
primaries. The high percentage of unknown histological
grade at diagnosis makes this variable impossible to evaluate. The median difference in rates between LDS and
non-LDS women across the study years was 20.2 per
100,000. The smallest difference in rates was 8.5 in 1992
and the largest difference in rates was 43 in 1991.
Age-adjusted female malignant breast cancer incidence
rates among white women in Utah are presented by LDS
status and calendar year in Figure 1. The comparatively
low rates in Utah compared with SEER (without Utah)
exist across calendar years. The lower rates are primarily
explained by LDS women, although non-LDS women also
contributed to the lower rates.
For the combined years 1995 through 1999, lower female
malignant breast cancer incidence rates among LDS com-
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pared with non-LDS women in Utah were observed across
the age span (Figure 2). Age-adjusted breast cancer incidence rates were 107.6 (95% CI: 103.9 – 111.3) for LDS
women and 130.5 (123.2 – 137.9) for non-LDS women.
In SEER (without Utah) the age-adjusted breast cancer
incidence rate was 141.9 (140.9 – 142.9). Hypothetically
speaking, if non-LDS women in Utah had the same breast
cancer risk profile as LDS women, 214 (4.8%) fewer
malignant breast cancer cases would have occurred during
1995–99. If the 9 SEER regions had the same breast cancer
risk profile as women in Utah, 12,261 (16.2%) fewer
malignant breast cancer cases would have occurred. If the
9 SEER regions had the same breast cancer risk profile as
LDS women in Utah, 16,947 (22.4%) fewer malignant
breast cancer cases would have occurred.
A proportional hazards model was used to estimate the
death hazard for female malignant breast cancer among
patients, with religiously active LDS as the referent group.
The death hazard ratio for religiously less active LDS was
1.09 (0.94 – 1.27) and for non-LDS was 0.86 (0.75 –
0.98). Adjusted hazard ratios for age and marital status
were also computed for patients based on their already
having survived 0 months, 6 months, 12 months, 18
months, and 24 months (Figure 3). Religiously less active
LDS compared with religiously active LDS showed no significant difference in the death hazards due to breast cancer across each of the conditioned time periods. On the
other hand, non-LDS compared with religiously active
LDS had significantly lower death hazard rates for breast
cancer for each of the conditioned time periods.

Discussion
Utah presents a unique area for breast cancer studies
because of the relatively low incidence of breast cancer
among its residents, and the lower risk of breast cancer
among members of the LDS church compared with nonLDS in the state. Lifestyle behaviors common among
members of the LDS church, such as higher birthrates,
higher prevalence and duration of breastfeeding, and
lower alcohol consumption have been associated with
lower incidence rates of breast cancer. The significantly
lower risk of breast cancer among LDS shows the potential
preventive effect certain behaviors may have against breast
cancer. Yet this study also showed poorer survivability
among a population with a traditionally lower incidence
rate of breast cancer. It appears that the same factors that
are associated with a lower incidence rate of breast cancer
are also associated with poorer prognosis once breast cancer is diagnosed. This paradoxical finding is consistent
with the results of a study by Korzeniowski and Dyba who
reported that "reproductive factors known to decrease the
risk of breast cancer development have an adverse effect
on prognosis" [14].
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Table 1: Bivariate analyses of selected factors among breast cancer patients by LDS status and level of religiosity in Utah, 1985–99

Religiously Active LDS

Age at Diagnosis
00–34
35–44
45–54
55–64
65–74
75+
Marital Status at Diagnosis
Never Married
Married (cohabitating)
Previously Married
Unknown
Breast Cancer Primaries
Single
First of Multiple
Summary Stage (Pathological)
Localized
Regional
Distant
Unknown
Histological Grade
Low (well-differentiated)
Medium (moderately diff.)
High (poorly diff./undiff.)
Unknown
Radiation Therapy
No
Yes
Surgery
Conservative Management
Mastectomy
Other Surgery
Year of Diagnosis
1985–88
1989–92
1993–96
1997–99

Religiously Less Active LDS

χ2 P value

Non-LDS

No.

%

No.

%

No.

%

119
463
962
1167
1299
1093

2.3
9.1
18.8
22.9
25.5
21.4

55
165
250
312
351
211

4.1
12.3
18.6
23.2
26.1
15.7

91
465
639
674
668
441

3.1
15.6
21.5
22.6
22.4
14.8

149.7
<.0001

123
3044
2067
0

2.3
58.2
39.5
0.0

110
626
633
0

8.0
45.7
46.2
0.0

217
1944
810
45

7.2
64.4
26.9
1.5

414.9
<.0001

4742
492

90.6
9.4

1200
169

87.7
12.3

2735
281

90.7
9.3

11.8
.0028

3208
1756
166
104

61.3
33.5
3.2
2.0

839
443
54
33

61.3
32.4
3.9
2.4

1859
982
106
69

61.6
32.6
3.5
2.3

4.3
.6340

576
1796
1272
1590

11.0
34.3
24.3
30.4

152
463
357
397

11.1
33.8
26.1
29.0

336
1076
796
808

11.1
35.7
26.4
26.8

13.7
.0337

3504
1730

67.0
33.0

896
473

65.5
34.5

1961
1055

65.0
35.0

3.5
.1736

1835
3368
31

35.1
64.3
0.6

508
856
5

37.1
62.5
0.4

1144
1858
14

37.9
61.6
0.5

8.4
.0775

1139
1282
1525
1288

21.8
24.5
29.1
24.6

306
374
371
318

22.4
27.3
27.1
23.2

693
732
855
736

23.0
24.3
28.3
24.4

7.8
.2498

Results in the current paper confirm those found by Lyon
et al. [6]. Specifically, age-adjusted rates are consistently
lower for LDS than non-LDS women. In addition, both
LDS and non-LDS women displayed lower breast cancer
incidence rates than in SEER. Lower rates among LDS
women were observed across the age span. The lower rates
among LDS women were likely primarily explained by
their having significantly higher average number of pregnancies and children (parity), total years breastfeeding,
and lower alcohol consumption [7,13].
Not only did LDS women in Utah experienced lower
breast cancer incidence rates than did women in SEER,
non-LDS women in Utah also had lower rates. This may
be attributed to a conforming effect wherein the non-LDS

minority approximates the lifestyle behaviors of the LDS
majority to increase their social acceptability [28]. Social
and cultural factors influence behaviors such as breastfeeding [29]. Religious preference and the dominant religious preference of one's residence are two independent
factors associated with differences in desired number of
children [30]. A religious group may have certain reproductive standards, but when they come in contact with a
religious group with different standards, their
reproductive health attitudes may change [31]. When a
majority group exerts moderate social pressure, especially
if greater social acceptance is achievable, the minority
group is more likely to conform to the majority's values
[32]. Each of these factors fits the relationship between

Page 5 of 10
(page number not for citation purposes)

BMC Cancer 2005, 5:49

http://www.biomedcentral.com/1471-2407/5/49

160

140

Age-adjusted (2000 US standard) Rate per 100,000

120

100

80

60
Utah

SEER (without Utah)

LDS Utah

NonLDS Utah

40

20

0
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Year
SEER: Surveillance, Epidemiology, and End Results.
SEER areas: San Francisco-Oakland, Connecticut, Metropolitan Detroit, Hawaii, Iowa, New Mexico, Seattle (Puget
Sound), Utah, and Metropolitan Atlanta.

Figure 1 breast cancer incidence in white women in Utah and SEER (without Utah)
Malignant
Malignant breast cancer incidence in white women in Utah and SEER (without Utah)
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LDS

NonLDS

Rate per 100,000

400

300
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100

0
00-34

35-44

45-54

55-64

65-74

75+

Age Group

Figure 2 malignant breast cancer incidence among white women in Utah according to LDS status, 1995–99
Age-specific
Age-specific malignant breast cancer incidence among white women in Utah according to LDS status, 1995–99

LDS and non-LDS in Utah and may explain non-LDS conformity to selected LDS practices.
It should be noted that the linked data did not provide
information about religious preference or religiosity
among the nearly 30% non-LDS women. However, if the
women in the study represent a similar representation as
those identified in a recent cross-sectional survey of Utah
adult women, approximately 26% of the non-LDS
women were religiously active, 41% were less religiously
active, and 34% had no religious preference [7]. Daniels
et al. showed that the significantly lower average number
of pregnancies and children (parity), total years breastfeeding, and higher alcohol consumption in non-LDS
women were primarily in less religiously active women
and those with no religious preference [7].
The population attributable-risk percent was presented to
indicate the amount of breast cancer that could have been

avoided under the hypothetical situation that everyone in
Utah experienced the same breast cancer risk profile as
LDS women. If everyone in SEER had the same breast cancer risk profile as LDS women in Utah, this percentage was
22.4%. In other words, approximately 22.4% of all breast
cancer in SEER could have been avoided had women in
SEER experienced a similar breast cancer risk profile as
LDS women in Utah. Applying this percentage to the U.S.
female population in 2004, an estimated 48,382 new
cases could have been avoided had women in the U.S. displayed similar breast cancer risk behaviors as LDS women
in Utah.
There was not a significant difference in death hazard rates
between religiously active and less active LDS. However,
there was a significant difference in death hazard rates
between religiously active LDS and non-LDS. Lower death
hazard rates in non-LDS became more pronounced as we
conditioned on months already survived from diagnosis.

Page 7 of 10
(page number not for citation purposes)

BMC Cancer 2005, 5:49

http://www.biomedcentral.com/1471-2407/5/49

1.3
Religiously Less Active LDS
1.2

1.1

1
NonLDS

Ratio

0.9

0.8

0.7

0.6

0.5

0.4
0

6

12

18

24
0
Months Already Survived

6

12

18

24

Hazard ratios are adjusted for age and marital status.

with
Hazard
Figure
religiously
ratios
3
(95%
active
confidence
LDS conditioned
intervals)onofhaving
death already
from breast
survived
cancer
x months
for religiously less active LDS and non-LDS compared
Hazard ratios (95% confidence intervals) of death from breast cancer for religiously less active LDS and non-LDS compared
with religiously active LDS conditioned on having already survived x months
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Two possible explanations may help explain this, proximity to last childbirth and diagnosis during the lactation
period.
New studies have indicated that a more recent birth prior
to the diagnosis of breast cancer is associated with poorer
survivability [30-33]. Older studies had failed to show an
association, arguing that poorer survivability was coincidental and likely the result of significant delays in diagnosis [34-37]. Religiously active LDS women generally have
more children than their non-LDS counterparts. While a
greater number of childbirths is not associated with a
worse prognosis in breast cancer [32], this higher parity
does raise the likelihood that religiously active LDS
women will have a more recent birth than non-LDS at the
time of breast cancer diagnosis.
A less conclusive, yet possible contributor to poorer survivability among active LDS, is diagnosis during the lactation period. One study noted that breast cancer diagnosed
during the lactation period has been associated with
poorer survival among women younger than 45 years
[35]. This relationship persisted despite adjustment for
nodal status, tumor size, and age. A more recent literature
review, however, concluded that no epidemiologic evidence exists to indicate that breastfeeding increases the
risk of breast cancer recurring or of a second breast cancer
developing [41]. It is biologically plausible that breastfeeding may contribute to a reduction in the development
and growth risk of breast cancer. Breastfeeding reduces the
number of ovulations proportionally to its intensity, and
maintaining a lower estrogen level than that observed
during the menstrual cycle [42]; it mobilizes endogenous
and exogenous carcinogens present in the ductal and
lobular epithelial cell environment [43]; and it reduces
pH, levels of estrogens, and local carcinogens of the lobules and ducts [44,45]. Due to the limited and conflicting
evidence supporting an association between diagnosis
during lactation and poorer prognosis of breast cancer,
and in light of biological mechanisms during lactation
which may actually limit cancer growth, the possibility
should not be ruled out that poorer prognosis associated
with diagnosis during lactation may actually be attributable to the childbirth which most lactating women would
have recently experienced. Further research is needed to
clarify this association.

Limitations
The temple endowment was used as a surrogate marker
for religiosity among LDS women. Although receiving
one's temple endowment requires conscientious effort
toward obedience to the lifestyle prescribed by LDS doctrine, which includes certain health practices like not
smoking or consuming alcohol and abstention from sexual relationships outside of marriage, the data did not
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allow us to identify whether a previously endowed individual continued to adhere to the doctrine of the church.
Yet we assume that given the high level of religious commitment required to receive one's temple endowment, the
tendency was for these individuals to continue adherence
to the health practices of the LDS religion. A related religiosity measure to the temple endowment was not available for non-LDS women.
We were concerned with the degree of accurate assignment of the cause of death, but the influence of inaccurate
specification of cancer death appeared to be very small.
Bias may result when considering multiple cancer primaries because religiously active LDS are less likely to smoke
cigarettes. Hence, they are less likely to get a cancer related
to smoking, where these cancers tend to be more lethal
(e.g., lung and pancreatic cancers). There would have
been a selection bias if we had considered death from any
cancer. However, limiting disease-specific death to breast
cancer made the groups more comparable with respect to
smoking history.
It was not possible to explore the association between histological grade and survivability because of the large
number of patients in the "unknown" category. Nevertheless, the difference in distribution of histological grade
among patients with known grade information was very
similar and not statistically different (χ2(4) = 1.71, p =
.789). There is no reason to believe that the "unknown"
grade would have been distributed differently among the
religious groups.
Finally, specific data on breast cancer risk behaviors was
not available on the patient level. However, information
was available on whether or not a person had previously
received their temple endowment. This measure was used
as a surrogate for a host of lifestyle behaviors previously
observed among religiously active LDS in Utah, such as
higher parity and total time breast feeding and lower prevalence of alcohol consumption.

Conclusion
LDS lifestyle is associated with lower incidence of breast
cancer. The age distribution among LDS breast cancer
patients in this study strengthens the argument that higher
parity, lifetime breast feeding, and lower alcohol consumption have a preventive effect against breast cancer.
Non-LDS in Utah approximate LDS behavior to increase
social acceptability, serendipitously contributing to a relatively low breast cancer incidence. LDS showed poorer
survival from breast cancer than non-LDS in Utah. Parity
and breastfeeding, associated with lower risk of breast
cancer, may contribute to poorer prognosis once breast
cancer is diagnosed.

Page 9 of 10
(page number not for citation purposes)

BMC Cancer 2005, 5:49

http://www.biomedcentral.com/1471-2407/5/49

Competing interests
The author(s) declare that they have no competing
interests.

Authors' contributions
Ray M. Merrill conceptualized the study, analyzed the
data, and drafted the manuscript. Jeffrey A. Folsom
assisted in interpreting the data and writing the
manuscript.

20.
21.
22.
23.
24.

References
1.
2.
3.

4.
5.
6.
7.
8.

9.

10.

11.
12.
13.
14.
15.
16.
17.
18.

19.

Jemal A, Tiwari RC, Murray T, Ghafoor A, Samuels A, Ward E, Feuer
EJ, Thun MJ, American Cancer Society: Cancer statistics, 2004. CA
Cancer J Clin 2004, 54:8-29.
Ferlay J, Bray F, Pisani P, Parkin DM: GLOBOCAN 2002: Cancer Incidence, Mortality and Prevalence Worldwide. Version 2.0 IARC CancerBase No. 5 Lyon: IARCPress; 2004.
National Cancer Institute, Ries LAG, Eisner MP, Kosary CL, Hankey
BF, Miller BA, Clegg L, Mariotto A, Feuer EJ, Edwards BK, (eds): SEER
Cancer Statistics Review, 1975–2001 Section IV 2004 [http://seer.can
cer.gov/csr/1975_2001/]. Bethesda MD
US Census Bureau: Utah Quick Facts [http://quickfacts.cen
sus.gov/qfd/]
Merrill RM, Thygerson AL: Religious preference, church activity,
and physical exercise. Prev Med 2001, 33:38-45.
Lyon JL, Gardner K, Gress RE: Cancer incidence among Mormons and non-Mormons in Utah (United States) 1971–85.
Cancer Causes Control 1994, 5:149-156.
Daniels M, Merrill RM, Lyon JL, Stanford JB, White GL Jr: Assocations between breast cancer risk factors and religious practices in Utah. Prev Med 2004, 38:28-38.
Madigan MP, Ziegler RG, Benichou J, Bryne C, Hoover RN: Proportion of breast cancer cases in the United States explained by
well-established risk factors. J Natl Cancer Inst 1995,
87:1681-1685.
Ewertz M, Duffy SW, Adami HO, Kvale G, Lund E, Meirik O, Mellemgaard A, Soini I, Tulinius H: Age at first birth, parity and risk of
breast cancer: a meta-analysis of 8 studies from the Nordic
Countries. Int J Cancer 1990, 46:597-603.
Collaborative Group on Hormonal Factors in Breast Cancer: Breast
cancer and breastfeeding: collaborative reanalysis of individual data from 47 epidemiological studies in 30 countries,
including 50,302 women with breast cancer and 96,973
women without the disease. Lancet 2002, 360:187-195.
Lipworth L, Bailey LR, Trichopoulos D: History of breast-feeding
in relation to breast cancer risk: a review of the epidemiologic literature. J Natl Cancer Inst 2000, 92:302-312.
Lash TL, Aschengrau A: Active and passive cigarette smoking
and the occurrence of breast cancer. Am J Epidemiol 1999,
149:5-12.
West DW, Lyon JL, Gardner JW: Cancer risk factors: an analysis
of Utah Mormons and non-Mormons. J Natl Cancer Inst 1980,
65:1083-1095.
Korzeniowski S, Dyba T: Reproductive history and prognosis in
patients with operable breast cancer. Cancer 1994,
74:1591-1594.
Percy C, Van Holten V, Muir C, (eds): International Classification of Diseases for Oncology 2nd edition. Geneva: World Health Organization;
1990.
Public Health Service: International Classification of Diseases, (9th Revision), Clinical Modification 3rd edition. Washington, DC; 1989. [DHHS
Pub. No. (PHS) 89–1260.]
World Health Organization: International Statistical Classification of Diseases and Related Health Problems. 10th Revision Volume 1–3. Geneva;
1992.
Shambaugh EM, Weiss MA, Axtell LM: Summary Staging Guide for the
Cancer Surveillance, Epidemiology, and End Results (SEER) Program. US
Department of Health and Human Services. Public Health Service. National
Institutes of Health. NIH Publication No. 81-2313 1981.
Surveillance Program, Division of Cancer Control and Population Sciences, National Cancer Institute, National Institutes of Health, Ries L,

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.

42.
43.
44.
45.

Fritz A, (eds): The SEER Program Code Manual 3rd edition. Bethesda,
MD; 1998.
North American Association of Central Cancer Registries: Standards
for Completeness, Quality, Analysis, and Management of Data 2000.
Standards for Cancer Registries, Vol. III
Wajda A, Roos LL, Layefsky M, Singleton JA: Record linkage strategies: Part II. Portable software and deterministic matching.
Methods Inf Med 1991, 30:210-214.
Edmunds JK: Q&A: Questions and Answers. New Era 1974:17
[http://library.lds.org/nxt/gateway.dll?f=templates$fn=default.htm].
Alexader TG: Mormonism in transition: a history of the Latter-day Saints
1890–1930 Urbana and Chicago: University of Illinois Press; 1996.
Mineau GP, Smith KR, Bean LL: Adult mortality risks and religious affiliation: the role of social milieu in biodemographic
studies. Annales de Demographie Historique in press.
Keyfitz N: Sampling variance of standardized mortality rates.
Hum Biol 1966, 38:309-317.
Cox DR: Regression models and life tables (with discussion).
J Royal Stat Soc, Ser B Metho 1972, 34:187-220.
Cox DR, Oaks D: Analysis of survival data: 21 London: Chapman and
Hall; 1984.
Cialdini RB, Goldstein NJ: Social influence: compliance and
conformity. Annu Rev Psychol 2004, 55:591-621.
Tiedje LB, Schiffman R, Omar M, Wright J, Buzzitta C, McCann A,
Metzger S: An ecological approach to breastfeeding. MCN Am J
Matern Child Nurs 2002, 27:154-161.
Lolarga E: How many children would you like to have? ICHM
Newsl 1983, 14:1-4.
Piran P: Effects of social interaction between Afghan refugees
and Iranians on reproductive health attitudes. Disasters 2004,
28:283-293.
Ehrentheil OF: The effects of various degrees of social
pressure. Ment Health Soc 1979, 5:141-150.
Rosenberg L, Thalib L, Adami HO, Hall P: Childbirth and breast
cancer prognosis. Int J Cancer 2004, 111:772-776.
Whiteman MK, Hillis SD, Curtis KM, McDonald JA, Wingo PA,
Marchbanks PA: Reproductive history and mortality after
breast cancer diagnosis. Obstet Gynecol 2004, 104:146-154.
Kroman N, Mouridsen HT: Prognostic influence of pregnancy
before, around, and after diagnosis of breast cancer. Breast
2003, 12:516-521.
Kroman N, Wohlfahrt J, Andersen KW, Mouridsen HT, Westergaard
T, Melbye M: Time since childbirth and prognosis in primary
breast cancer: population based study. BMJ 1997, 315:851-855.
DiFronzo LA, O'Connell TX: Breast cancer in pregnancy and
lactation. Surg Clin North Am 1996, 76:267-278.
Lethaby AE, O'Neill MA, Mason BH, Holdaway IM, Harvey VJ: Overall survival from breast cancer in women pregnant or lactating at or after diagnosis. Aukland Breast Cancer Study
Group. Int J Cancer 1996, 67:751-755.
Chang YT, Loong CC, Wang HC, Jwo SC, Lui WY: Breast cancer
and pregnancy. Zhonghua Yi Xue Za Zhi (Taipei) 1994, 54:223-229.
Hoover HC Jr: Breast cancer during pregnancy and lactation.
Surg Clin North Am 1990, 70:1151-1163.
Helewa M, Levesque P, Provoncher D, Lea RH, Rosolowich V, Shapiro HM, Breast Disease Committee and Executive Committee and
Council, Society of Obstetricians and Gynaecologists of Canada:
Breast cancer, pregnancy, and breastfeeding. J Obstet Gynaecol
Can 2002, 24:164-180.
McNeilly AS, Tay CC, Glassier A: Physiological mechanism
underlying lactational amenorrhea. Ann NY Acad Sci 1994,
709:145.
Ing R, Ho JHC, Petrakis NL: Unilateral breastfeeding and breast
cancer. Lancet 1977, 2:124-127.
Kennedy KI: Effects of breastfeeding on women's health. Int J
Gynecol Obstet 1994:S11-S21.
Harris JR, Lippman ME, Veronesi U, Willett W: Medical progress:
breast cancer. N Eng J Med 1992, 327:319-328.

Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2407/5/49/prepub

Page 10 of 10
(page number not for citation purposes)

